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(54) MANUFACTURE OF OPTICAL COUPLING MEMBER AND MEMBER FOR OPTICAL COUPLING 

(57)Abstract: (A5 ^ 

PURPOSE: To enhance the accuracy of photolithography when a 
bonding pad and an optical waveguide are formed on the surface by 
a method wherein the surface of a substrate having a groove is 
covered with a flat boardlike member. 




CONSTITUTION: An Si substrate on which an Si02 film 3b has been 
formed by a thermal oxidation operation is prepared, it is overlapped r 
with the surface of an Si02 film 3a on another Si substrate in which 
V-grooves 2a have been formed, this assembly is heated at about 
800° C and the 3102 films 3a, 3b are bonded firmly. The surface of 
the Si substrate lb is polished by using an abrasive, the Si 
substrate 1b is made thin, and the Si substrate lb is etched and 
removed by using KOH. When it is etched, the V-groove holes 2a 
are filled with wax or the like, the wax is then removed, and a 
substrate material 4 is formed. Thereby, when a bonding pad or the 
like is patterned on the substrate 1 a having the grooves, the V- 
grooves are filled, the surface is made fiat and a photo-resist can 
be coated uniformly. As a result the position of the bonding pad or 
the like can be formed with high accuracy. 
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Tmm^ (1 a) UStCpfe:? r-r A^g 

^i6m(om (2 a) ^msSL-r^mm^jimt. 

m\zm'r^^o\z^o^t:>'&^zt^wmtt^m^m 

im^mi] mmw-mtxmf)^. ^ ^^zm^^mi^m 
m^mrnvrmK-r^xm^^tsm^ms^moyyti^^ 

i^m'F^m0Si'r^xm^'^tsmj(trM7^m<Dytt^^m^^ 

- >^B^^ ^xm^^t^mj^m 2-8 (oi^-rn;&Mci2 
imj^mio] wiBitmme^xmf)^. i^^\zm!is,^m 
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3] mi^m^u^m^t^xmi)mm^<o 
^u^mmtin^mmr^xm^^timj^mi is^o 

imi^m 1 4 ] mM^mmtin^mm-r ^xm:^^ s i o 

, jmSTJ^J^fe-r^x:©**:, •^CD±tCG e «:^tf S i O, 
SrJ^^-T'&XSi:, GeSr^trSiO, M«:/'^:$^--> 
if-t^xm^. t(D±\zS i O, M^J^fi^-r^X@<h, 

10 mmm^z^k-DXcn^cDs i o« j^*:^ ^j^fb-T'Sxg 

mm^xmf)m:&^x.y^>^\z^'oxvm^f^\tvm 
^^^-r^xm^-^tsm^m i - i 4 oi^-rndwcBE« 

[^^Jii 6] m^rmmwLf>^±^ ^ ^ T^xm^ts 

ti. mBdmB^xmf)^Tmm^^m^ii y^xmw\-r^ 
xm^-^^. mmwmitxmt)m^^^^^mi^xmib 

20 im^miv] $^>jc, ^iB^m^bxg^j^ttjHH^j^a 

im^i^m 1 8] TftfeSfe (la) ^m\z. i^^iz-^-^ 
:b[^^zMi^xm\f^rzR^m^mL. 5t:7 z-r /n'^jr^-c 
(2a) ^j^^asf^sij^^xei:. 

Htr f B T ft^ S IS ^ 75: ^ « 1^ 7? ^ ^ n /S: ¥ ^ ^1^ *t ^ 
Htr sB^ ^ L/ ;^ TUfeSS ^ ® ± (c ^ ^ S o T lA 0 ^ 

s ^ tf ^ j|g ^ SB l^ CO S2 ^ • 

[si^^ll 9 ] mJlBTife^^Tif^S i S^T^ 0 , mIsS 
«®i^fifeX^;5^S;^14xu/^>iJ^XS^^Oif^^ 1 812 

[if^J12 0} t&sBri7)^mIfBTtt!lS1S(^®I^O^J!©^ 

40 (if^Jl2 1] Hrf|B3}itetJcgg^^;:^t^B^|^^<$:T'^ 0 , 
mr IB ® ^ i6 X e 3g 0^ ^ m ^ il o T Bfl IB ?a -5 > « 

n^Otf /ct^n-5ii^^ 1 9;^tt>L 2 0 IBlfe(D3feJ^^gi5*^ 

[if3^3S2 2] mtiw-mitxmt}^. m^\zmmmmi^ 
w-r^T^^^^ffi^i^-rsct ^ teas 0 ^tt^tt^xm^ 

^tsmj^m 1 9;:ct.^L 2 0 lB^co7^i^^gB|;fco®iji:^ 

50 (if*J123] HtrIB¥ie{kXg7:>^ 5 6tCH5IBi*i#**= 
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Mi^m^^m0Si-r^iim^'^tsmjstm2 4n^m.<Dj^f^^ 

rtif>^izfB$^(D^m^m^(omm:^m. 

x./\±mizi:ii^x-miznui:>ti^mj!^mi sismoTte 
[^^^3 2] mfRW'^^m$^i)^mm\zs i o, 
iiii^^. 30 

m$^T^mm(om^^'t^^^^m^xm/)^^m^zu^ 

*t o 40 

[ii^ii3 7] H^teTiag«7t»^ m^^iz9ty T 
^^r^yt^±:^\zR^r^!^mm^^r^m^m 3 
4-3 6 coi^-rn;&wcia«<o3tj^^^«fB*;ro 

>b UVX^rW-T'Sii^Ji 3 4-3 7 CO l^mTiWC 
fc^^;^«*Wr^^*3l3 4 --3 7 CDl^fn;&MCHB«t 50 
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4 

smm^^rz (i i d m^m^^xm^-^tixi^'^ 

tif*^4 2] mmmf>^^y7</'<^i^^'r^(D\zm 
i^rc^^^^-t^m^^ 3 4-41 <D\^^'rtif)^\z^m(D 

n^mr^mji^ms 4-36 a>i^-rn;&^tcis«o3tig^ 

iaiESI J^^KX^7&«S;^<4 X >y ^ > ^ cfc o "T V ?^ ^ 
TSXe-C* 0, 

i^ia¥s^l:;x@75^ v m<Dmm^^ts^m\zmmitm^ 
\zmmt ^zLm^^tsmatm i (cgBi^cr)3tej^^s&*^<3Dia 

T\^tz%t^'^m^U(D^m\z. ^(o^ffi-e<D3j^ h ij y 
^x^g^-^^, H^isgti3xgn> 't(D'^vm\zm^]h^ 

n/t3t? ij n>S:^^-r'5Xi@^'&tfif^J®4 4 \Z^ 

Tvtz%t^^mm^(o^m\z. -e(D^ffiTco4^ h u 

¥ 4^ « [SS^ ^ r S X g ^ ^ it * 3S 2 tclB m CD 3t 
C 0 0 0 1 ] 

(^^±co^iJffl5^if3 :*:%B^(i. T^^ssa. 9tyr^n 

•I- /\' ^ ^ ^ ^ ^ :7 7 < A ^ gg-r ^ 

[0 0 0 2] ist^\±. ^%m=f'^^^^m\zvx^^. 
%^m^h^y 7^ n^mm7.^-'j\zmmi.. 



( 4 ) 

S 

:^rpi ((.^*D«5)SX. Y. z:^fSj) <Dtetc. ^t^^^-^t^ 

CO 0 0 43 $GIC, ^3fcm^lcm8iS*glEbTfl5t4^^ 

[ 0 0 0 5 ] Ca)fca6, t¥3tecD^7fe^T<i:3t:7 7 -r/N'cD 

T :7 7 ^ A* ^ b ircgefST&^iiS^ffi ^ T ;t • 
CO 0 0 6 ] -H.3t«l9S3!^^fT?5:t»nTt>, l« 

T-sisic, m^^^m.^^\^x\^^m'^Vi^\z^.if^WiX 
CO 0 0 7] z.corzsb. ^iit^(Dmm&m^m\^'^^ji. ^ 

^ ^ ^ s 5t m * ^ ^ ^ J: ^ :7 T -f n t!)^ A J c ^ 

^n^^^:^f^igTL'. ^ptfut^m^mmr^rz6b\zm:k 

[0 0 0 8] '^^<D^o\z. ^mmz^TsT-A^^mmm 

(D^mm^z^m-r ^m^\z\t. mytmT-'^ytm^^m^ 

t y r J'^(omm^z^^f)^^mm\tiyx^L.(Dm^fi^m 30 
fSio\^^(0:ki^Umm\z\t^io^f)^':>ft. 

[ 0 0 0 9 ] mA^^<Dmmi^m^zmm 
^<om^'^^mmz^^^ix^mxLxy$><rztt>\z\^. c<d 
mmnmcomm^m^'r^ c tf)^^-^iK^zU':>xi^?>. 

C 0 0 1 0 ] 

^±\z^m^^mo^^^&^mf^i^rco . 40 

[0 0 11] L/i^L. mi)mm^nftmwL(D^m^z^^ 

x^Xs m^^m\zm^t^rirc^^^ffa^m^'r^m(D 
^^^-:^>^j:mt>mm\zu^t\f'iommt)^^^. 
[0012] mxiit. mfim^tstxrzm^<Dmm\z^y 
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C0 0 13) 77< A'S^fflcDViH^feo^^^ 

ePp^cD^^Sfech LT, ^Jfiif^^S^rS i O, fS.E(Dm 

nwx^m.\^tz (1 0 0) ®s i m^^m\i'^^:^^\z'D 

[0014] S 3 9 Ji, nt:%^^&,<D?^^m 

Il&:fe{C2, mf^tCl CD2i®^lc:l8^-r'5ll^g«(OAfl 

[0 0 15] ;5::fe. 4c%^oSffi<^SI5t^<fctXiax:^^^ 

{cpibTti. %mmm^±.(D^y 7 ^ n<D^i^y3\z%^m 

^±,<D^y 7 ^ j\<D'^:^\z^^^{^m^iL^m^m^<Dm 

y 7^ ^^0y^^\z^^u^utmm^t\^m'^. ^y7^ 
n(o'ik:^\z^m^m)mm'^n^m'^. 7fc:7 7-rAco^ 
:f5\z^^^^t^^m^(om:^fA^(omf^xmm'^n^ 
m't\zrD\^^xum'^^. 

c 0 0 1 6 ] s 3 9 (D^^^mx\t.. ^y 7^ nii^^m 

cD^« it <h S«<oiDx:3^ o T iftqg r -5 • 

[0 0 17] *-r, (1 0 0) ®S i a^2|S{li 
L, S i la±tcSiO, M3a ^J^^f^ (0 3 
9 (A) ) . 4?hUy^^7>f{c:<fcO, SiO, ]K3a 
fc:X-;5">^^^.^3w€rJ^fiK-r* (S3 9 (B) ) . 

[00 18];^fC, KOH {ii^mttf tK^jST 
S i S« 1 a «:S:^^4Xy 5^>i/LT ( 1 1 1 ) 
Wt*^ Vf» 2 a ^J^fijc-r^ (039 (C) ) . '^\Z . V 
mo)'ik:^(DS i O, M3 a±{C3t^gBa^4^>v^>< > 

l^^t* ^fc66C0g« (04 0 (A) ) ^^^-r^. 04 
0 (B) ti. 04 0 (A) (Dg55^^®0'Cfe'&, 

[ 0 0 1 9 3 ^j.±i^vt^<D^^mm.hmwLiMX(omx$> 

^t^. \^f)^\^ z.(D^^\zw-iBt^^m^t>'os \ mwi I 

a. SiO, aUiKO^^^X^Ul^tzm^^mm 
LT. t¥5l5(Oyn-bX-z?Vf»2 a J^fiK<h3}^>v^-< >^/t 
H 5 7'^<h'(DJ^fi£^ff /"cii^^^Jcii. y.T<o^ot£.mm 

[ 0 0 2 0] mwz. 9t^w^^^^->'r^ >if-r^rzib 

C0>K>x^ >^/t y K 5 ii^fSj-r^ 2 a O^fe^SB^i' 
2 b(;)r»M7l>^^66(C55:±7!»^oT< S^^^T^idb-S. 04 1 
(A) (l^i^S«O^^0, 04 1 (B) (^04 1 
(A) ^E(0':^\^i)^^M.rz^%(0Wm2 a(D9tti^^^(D 
^^Wi:kLrz^<DX$>^. C CX S\t^y 7 7 f)^^ 

mi^^tx^^^. 6 i\tyt^^^aeizB^t^txrcyn>y' 

[00213 c(D^o\z. m2 b^^^sb\zu^^. vm 
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2 a \z\t^]Lhjtc%y 7 ^ n 7 cDT^T&m® 2 b \zmt 

jilc;ai'5. -rut)^. S4 1 (B) fc^L>tZ!&^:^^< 
[0022] ^2 SiO. aOii$«:^<-e# 

(D-c, mm^m^i&y^ii^ftisb\z\t. s i o, i^a a 

T ^ -5 tt iP 7!^t <i: o 
10023] Uib^L. SiO, i^3a(i, Xy^>^-^ 10 

[ 0 0 2 4 ] 'A\z. m4 2 ^mmvxyty /^(o^^:^ 
\z^m^^^mmt^m'^<omw,(DMi::^m^wim'r 

y^ih^ti, 042 (A) tc^-r J: -9 fc. Si 1 
a±lcSiO, -C?J^fiK$n/tnT 4 2 a ii:3r ^^Offl 
ty^^!yK41a, 4 3 a Sr^-T S^J^ S i O, 

7^^<&?^fi5:-rSo 20 
[ 0 0 2 5 ] SiO, (D:3r 4 2 a\zB^rzmmik<D — 
g5*®42 (B) {c^-r<t ^ tCS i ^fifC^-rSiT^ 

^-r^o -^(D^, S 4 2 (C) tC^-r<fc -O^Z. Si 

^x*y^>^UT (1 1 1) mo^mmi^m-Dym^m^ 

[ 0 0 2 6 ] 04 2 iC^f^itT. 7^:7 r-r /\*^ CDj^^ 

i:. SiO, M41a» 4 3 a Oift $ (DfDti, 2 0 /z m 

^^(c;:?:^, ca^J^oUm^^m^zYm^m^t^r^Li^o^ 

m^m^r^t. ym<D^mmmf>^m<uo'^r\^'^!^A 30 
[ 0 0 2 7 ] :^\z. m4 3 ^0mLxvmy)m^^nrz 
xm^^^m^'r^:^mz'z>\,^xmm-f^. m4 3 

(A) {ZTfi-r^oiZ. SiO, 3a«:^Xi^tCL/TSi 
1 a (CV SI 2 a €rJ^fi£-r^o ^IC. Til3«)^ ^ K 

m^zu^M^^mm 4 1 <i:=ir^tc:/<i:^i^5^-^<^fli4 2 

[ 0 0 2 8 ] -eLT, nTJi(crj:aifi5$3^^mflg4 2 ±fC 

x^:7(0/cti^gl5^(D:37JiJc;^ct'&ii55^T^li4 2^i^5fe-r 

mm4 3 ^m^r^. :i(Di^^m^^nrcmf^^mtty)^ 

043 (B) fC^r t)<OT$>S. 

[ 0 0 2 9] :kiz. nzsiifi^^mm4 3(D^m<o^m\z 

( B) tc^-Tck o (c. Vr?| 2 a 1^ (c ii5 53^ ^ ^ fit 4 l ^^X 

A $@^-rs fctt*«j 10 0a m<Dmt^<r>ymi>^f^^^n so 
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^fcib. V^^cA0i^^fci^^^fi^S§4 1 ^ri^^-r-s C 

[0 0 3 0] vm\zmmm^^mmt>^?<0}i<tszt^m 

±-t^r:itt>\Z. 04 2 (C:^-r<i;p(C, ^&^$i^fi£«V 
S i fC Vit^rJ^fi^T^gg^fC^ffl-r^KOHTK^fiStCg^ 

[0 0 3 1 ] fzt^. KOHyKmm\z&^n^\^^tin^ 

i)^±c^ch\t. m4 2<D^^mxmzmmvrz^:^o 
x$>^. 

[ 0 0 3 2 ] ^^\z. mi(omm.^^m^'r^:^m^i^ 
X. ^mw-i - 9 4 3 0 s^^^zs^mW'l -1266 
0 s^xm^'$nx\f'^^m'^i)^^^. ^#g^5|zi_9 4 3 

'mm^tvm^mm{zjiy9'>^r^(Dx. ymo^m-p 

[0033]#^¥l-126608^Tfi, K^-fX 

y ^ > ^ p ^ *v hT > ^ifS: ^(Dmmmwmiiiz <*; 

^mj^<D^mi}^m^tstix\^^^f)^. H ^-rxu/^>^^ii 

[0 0 3 4] mwtmw\m:L^z^':>xmm^mm^nr::>m 

^tirzmwL±\zvmt<D^m§^Wt^mm^<m^Lxm 
mn^n^o'j^-mti^^^it^. :sLv'^>^m\z)t^xi^ 
m,^^'tzLhtmmx^^t^E<Dx.^^^-r^^ 
[0 0 3 5] m2(DmmM.^m^-r^rzisb\z. mu(Dm 

7 A «) a ^ » c ffl ^ ^ s cfc ^ 3^ it issf w ai I > V 31 ^ fiK ^ . 

[0 0 3 6] 7t:7 T-f A-ch3t^gBa^>te^6«)tC«g^$'lir 

oTU^i.^, '^7s^(r>^mff^umz'&.mt^^x^<'fti 

[ 0 0 3 7 ] $e^C, Vr««:i^fiK-r^JStC. Xy5^>y 
fflVX^7<hLTJPl^S i O, M^rfiefflTS t V?«<0^^ 

[0 0 3 8] */S:C:(0:^fiT'«, VSI$:J^fi£L3t S i m 
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t) -fr A« S « T * S C <h ;^ <0 ^ J@ ;!)^ ^ . 

[0039] 'A^Z. m4 0 . ^4 2. 

» K 4^ ^ {|c U - 1f ^ O 3t ^ S S © 3 ^ H ^ -r S J© ^ 
o Fn^ A tc I ^ T ift ^ -r -5 . 

^. s i o, mtgi^^^mr^^i. mmttrnK^f^ 
^^t\z^^yt^^^^omit^n^tn^t. vm^m 
f^^^z^LnxD^m^^zm^SL-r^ cii:^^-^mizu^. 
[0 0 4 1 ] bA^b, %vy^n {rut>t>vm) 
mt^^ tyt^^^um(D:i^>-T >( y^n^ hcd ^^^^^ 
-r-s^'&jcti, )if^<D^r>fs,W{T:Lfs.f^m^^\:^^. s io 

, ^^^(o^mz\i.. ^«±(3ii«[bfc^7LM4^0S i 

O: ^ 1 0 0 0 'Ci^±{::lnj|^LT;^^;^{b-r^x^7&^^ 20 

e«i*i^7!^^/h$(^^^j^gS<OJl^tl4 0 MmJ!^l±tc/«c^o 

o-feT^^fr^^o h u>?x h ^ =1-7^^ >y b;t <h 

^tC. 04 4(C^-rJ:^iC^j^g&4 1 a> 4 2 a, 4 3 
a CD5fejSSB(C7j> h Uv;^ h 2 1 T&^iSSoTb* a. 30 

[ 0 0 4 3 ] ^(Dt^tb. ^i^?Stc^jfib;rc^5^fc4^ >-7^ 

>f v^m^r^cLtmm\zt^^mmfi^^^. 

[ 0 0 4 4] 

H7i(.mf&^mmLxvm^m^-r^ct{zf^mr^t^m 
[ 0 0 4 5] fzt^^^. yty 7 ^ /'^m^m(Dvm<D^^ 

mffi$>^. 50 
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[0 0 4 6 ] cn\t. vm^m0Si\^rcm^(Dmm\z:!t^h 
ui^7.h^m^vrz^\z. m(Dmm<o^hUi^7. hi)^& 

\z^^^i>^±c^ctizmmvx\^^^. 
[0 0 4 7 ] c(Dmm^m^^^rz6b\z\^. vmomm 

9ty 7 < ^i^m^^(r>9ti^^^rffxorctb\z. 
mmM^^m^^i^t<Dm^izvm^m^-r^;it\tm 

mx^O. S i O, ^?S^##^«»CVjS^J^fifeb J;^ 

[0 0 4 8] isfrfc, ymn^(omwL\zmf&^^m^-r^ 

vm\zxo'ji^A.rcm^^tin^m^-t^ctf)mm 
izu^mm:^^$>^. ^fc. uL^<om^±\z. ytyy^ 

>ij//t»> Hco 3#^ja^5^^j2^tr*i^Jc«, :^<D^oum^ 

[ 0 0 4 9] ^mM^^m^^^^^mx*^f3i\^^<D'v. v 

^^^®fe^S^®^^b^l*^bT, S i O, ^j^jeS^r 

^t^lc^ifi$'t±SCl^:^^lib</j:^<h^tc, 7j^>7^^> 

[0 0 5 0] ^t;:, vm^^<Dmm\z^^yt<DR^^m 
mLx^^^'r^miLt^m\zid\^'^x\t. ±^<D^otLr^ 
js<ote(c, vfpi€:?^^bfes I ^WL±\zyt^m^^m^ 
'^A.fzm^^t^mm^mmvx^o^iD'tt^mz. mm 
mt)^^Mmiz^\zvm^^^^mizxoji,^. ytm^^ 

<4S:^b<ig;T$i±S^jS^*-5. 

[ 0 0 5 1 ] :^^m(D^^}t. m^^izym^^^^t^ 
c t^z J: 0 ±c ^ ±$d,(Dmmm^m^'r ^rzib(ommit 
ytmm0mm^mm:^m^mmr^ ctx$>^. 

[ 0 0 5 2 ] 

ftmmmm\z^^^ffa^m0Si^^mt:mm'^^f)^. 
i^\t/^^-i^>'^(Drzt6(D7tshui^x h ^m^-r^xm 
^^ts9tmmit^m(omm:^f^^z:h\.^x. ccoxsc^t 
iL-^. mi (o^mi^i^x^WLikm^^h-z^xm^^t^ 
m^^m^moxm. ^rz\tm2 (D^mtLx^mm^ 
t:mo[^3^z^m'r^ztxm(Dmm^w-mit'r^xm 

[ 0 0 5 3] 

[f^ffl] ±^mi $>^\f^\tf^2<D^m\zjztm. mt>m 
^'^nrzmm<Dmmf)^w-m.^t^ti^fztb. mcD{H^\zyt 
^^a>^m^'t^^jinf)mAi^rzo . h u v 

X h ^m^i^rz^izmmm\z^\tf^^mm:h^z^^wLm 

[0 0 5 4] u^. mzcD^^xmmtstift^mmjf 
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[0 0 5 5] i^c. ZiDW-WL^&^itmiD^m^^mit 
[0 0 5 6] 

[0 0 5 7 ] *:^5g0»I<7) 1 <OUi^-C«, 2 , Mr^ 

[0058] 01 (A) 4 0 0 iim(D (10 

0 ) MS i mWL 1 aT^^. Si 1 a (O^M(Cl»&^ 
{tTSOOnmCDSiO: M3a ^B^-^^ (0 1 

(B) ) . S i O, i^Of^OtCS i NM^^fflLTfeJ: 
il^l^T, X fcr>3— >i^T?jil$ 2 0 0 nm<D:^ 

:^m^- h ui^Ts hm2 1 ^m^L. 2oot:T^-^> 

1 (C) ) . 

(0 0 5 9 1 :^^X^®fC^DA 2 2 atf/t^' — >7i^Jg 

(D) ) . •Tx^o/i:$'->ji0 1 (E) tc^fso-e 

mi (E) <!:«ll<!:6/>^SI£bfc-7Xi7:& 

[ 0 0 6 0] ui^:^ h<Dm^^nuz> mi (f) ) . 
:^hui?7. h^-TT.^ \zhxAy y T - i^^itA^mm^ 

S i O, M 3 a $:X';/ ^>i/-r^ mi (G) ) . X 
^>^^(OSiO, ;:>^l^^$n>t^cZ)g8Pi|ili 1 3 9 M 
mT^S. 3^ h U>?X h*|S^5fe-r-5 (Ell (H) ) . 
[ 0 0 6 1 ] KOH^^mVXX.^y'^y^L. V 2 a 
SrJ^fiKT^ (132 (A) ) . C (OBtEl^ LT(.>;i^^75^ 
S i S« 1 a<D^®i3<fcC;TffitC=bS i O 2mf)^mj^^ 

^. c(Di^mmfSi^nrzym2 a ^±t}^^M.rzh(D/)m 

2 (B) T^^. 

[0 0 6 2] ;^ct:fo, ^hUyy^7^0OX^T-(D{4^^ 

t>ii:^^Biz-r^rztb. ^m'^t>itm(D'7-^ ^ s im 

« 1 a ±#Cf^lSl.Ti3l^Tt)<tt.^. ^WSK^fcTJP^ 6 am 
(D S i O, M 3 b ^m^Lfz S i S^^^r^ii 2 
a $I^^|QL^ S i COS i O, 3 a (O^M(C£^^ (@ 
2 (C) ) . ^ 8 0 0 'CJCjUDl^-T'S (02 (D) ) . C 
ntc,i;0, SiO, ]^3a<i:3b H^StClglff 

[ 0 0 6 3 ] mmm^mmLx s i i bco^ga^c^ 

mvx . s \ I h ^ I 0 um^xmK'T ^ (m 2 

( E) ) . KOH€:<§£fflLTS i Sfe 1 b^X^^>^ 
Ll^^-r-S (02 (F) ) • Xy^>^<DWi. V m^A 2 
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a}^^ y ^ XU^xm\^'^Xii< o :k\z. V y ^ 

■r^. c ci-c<oxg*r0 2 (G) (c^-rs««^4*^ 

[0 0 6 4] 03 (A) \t. mw.4^^:^^i)^^M.tzm 

-r-S. ^®{C3^ h h 2 1 ^^:mT^ (0 3 

(B) ) . :;!>:fc, ±®;&^e^T03 (C) JcjiS:^ J;^;^: 

[0065] 03 (D) 03 (C) <OD-D^®^ 

mmfi^^R.rzmxi!>^. 03 (d) i^A^tc-oi^rtt, 0 
3 (c) ayu-T>wim\z^jiCs'^^mmm^m,mvxm,m 

[0 0 6 6] 'A\Z. ±fCT iSla^lOOn 

m. Au53a^l00nm^^^^ (03 (E) ) , 
dd-C, 03 (E) Tfi. — iJTJ&^o JtT i 5 1 

a <>: A u 5 3 a <^^:3^tC2j> h U5;>; V^^^ZS"^ 
20 K±a)Ti51ac?:Au53a T^^M A ^ tdl-T T ^ S T^t, 
mti^mm\ZlS,^(DX'^^\^tz. 03 (E) 03 

(C) «)D-D^»r®«C^-rsg5^CD^<£^LTl^§. 

h 5:^^-r^ (03 (F) ) . 03 (B) - 
03 (F) (OXeii, </>t)»a>^ U ;^ >'<i:«kfrfn'5^ 

[ 0 0 6 7 ] '^\Z. :fyx^cvx^mz^D^m\z S i 

NIK 3 c ^m^Si-t^ (04 (A) ) . IP$Ji300nm 

•rft^. nz^^ hUz^7.h 2 1 ^ri^^-r^ (04 

(B) ) . ±ffi^'5>^T04 (C) <D/^^->iZU^Ji 

[0 0 6 8] Z CXj^1I^X^LftOtOf)^^WZ^^W'n 
Ut^^\tm3 (B) -03 (F) XmsSi^ntzT i 5 1 
a <t: A u 5 3 aJKO/15^->t?*5o l|i||-C^L/fcO« 
S iN]^3ctC=i>i$'^h;}^ — ;U€:Wtt'5;tJ?:)CDU>?X 
h(0^,T$>^. 04 (D) li04 (C) ^fiO£i3&^ e>^/!: 
:k^ZS i Nie3 c tCT^^BIttfc^. ^hU 
V7. K ^^^f -5 (0 4(E)). 

[0069] 05 (A) tiS \ c \zWi\'^ ^t\tz1^ 

40 $:^LTi.^'5<.:;^(C, flC/Jt^hUvXh2 1$:l. 5/i 
mM^-r^ (05 (B) ) . it^V^ 7s^ ^^m\^X^k^ 

5 (C) ) • cctr, jf^ h u h(DJK®(cail/j:::^Fr63 

[0070]Ti51^ctt^Pt52 ^^tft ^ (0 5 

(D) ) • T i i: P t li^StC^lf $na. tiT i 
p&MOOnm, PtJ^^SOnrnT^S. 

h 2 1 ^^^-r-S (05 (E) ) . iir^V\yi^7.V 2 ICO 
±<Z)T i ih P t ti^^$ns;)<. i 3 c <Z> 

50 ±(OT i 5 1 ^ P t 5 2 Jl^*. C <om® H^(0 X ST 
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[0071] me (A) mS (E) cOSi Ni^3 c 

(D) ^r^mmi^x. ^yy"^ >^y^y )^<Dm^:^m 
4^KUv:^h2iJcA2ig^^tt^ me (b) ) . 

[ 0 0 7 2] ^(C, T i 5 1 i: P t 5 2 ^mSfC LT^ 
5 3 (a 6 (C) ) . ^ 5 3(DiP$«2 m 

[0 0 7 3] 3}^ h lx>?X h 2 1 ^l^^b, 
OTi 51. Pt52> ^53$:X^>r9=-><j/-r^* 
Ti, P t iCWs'^TXy 5">t2/il^;J>tiili(DT, ^ 5 3 
©gP^>0^5^*31-rc t75^T#S (06 (D) ) • 

[ 0 0 7 4 ] C(Dmm. Ti5ia:Pt52^Au53 

'c\ti:mwim(Drzisbs 1 . 52. 5 3 SrESUi/TSfc^ 

52, 5 3 $r 5 Tf^^^lt^. Zin^TUT i 

5 1, Pt52, Au53<Z)ii5^^^ilbT(.^}t;<>^ m 
7 (A) £AT-C«?|VWly H ST^r. 
[ 0 0 7 5] 07 (A) fi, 06 (D) ^TOXg^i^ 

1 *^^-r-5 (07 (B) ) . :i^h^7.^^m\^^Tm^ 

U H<&l^^-r^ (0 7 (C) ) o 7^ h Ui^'X h 2 1 
Sr-y'X^fC l^X/^y yy - \^^it^mmXS i NIK 3 c 
<!: S i O, M3 b, 3 aS:X*>^>^-rS (07 
(D) ) , 

[ 0 0 7 6] ctiiz^ovrnz att^um-r^. n^hus^ 

Xh2 1*(^^LT08 (A) <D^o:f^mm^Wif)^m^ 

^n^. 3}^>5^^ H 5 ^ijjffl Lr^^^^a^n 

mv. wm2 a-cy /^(oikm^tb^nrj.^ ms 

(B) ) . 

[ 0 0 7 7 ] 08 (B) \t. 08 (A) ^ E (D:^ (^/)^ 
M.^m'V$>^. 08 (A) , 08 (B) tC43l>r. 6fi 

[ 0 0 7 8] *IISS0»J 1 «C<*:S<!:, Vr82a^#-rs^ 

[ 0 0 7 9 ] 08 (B) tCj^Tcfc-^fC:, V^d^gBp^O 
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[0 0 8 0] 4^ h^-f K t LT®iRJlO[)jP$;&t 5 M 
m, *i/;^5 0 MmCDXu/v^Altl'2}^ h^-f H^^^ 

[0 0 8 1 ] cnic^fL. \Lm<r>mWi^t.w^^^^^ 

^U^tctlCcfcoT, :7t< A'iiiJ^ KrJ^-f H^SffiPsI 
10 (Die^^S ^mlJJlTlC-rsc tit 75:0, S^^^ 

[ 0 0 8 2] V^J^figfflO-^X^lCi^fflt- ^ S i 0» 1^ 
3 a 3 0 0 nm^T^< b>hC0"e, 41 $ (03|tJg(D 
iS5lWSI:^t||^$tl>5:o -:«r, S i O, 1^3 a±<DS i 
0:]^3b$r6MmtCb. CI CD± tcSH/'^ 3^ — > 5 b $r 

S i O, M3 afcltCD^'&Jctfc'^tTi^m^ 
fi*<l /2 0|^JlTJC«a^$n, i§i3tiftf^7^^prtE<i:;^^ 

[0 0 8 3] VP2 a(D±fCJ^fiRUrcSlllfrM3 a i:3 

20 b<£rSiO, (Cb/tcO"e, JcM L Til ^ T ^ o 

^^t)'&*Vj82 aODX»>v-^S i S«l a±<D^aiS^ 

[ 0 0 8 4] ^mmm\z\tfr^'^ui^f)^. it-y^f ^ y ^ n 

-"r^ -Sch^ 6 (::?»i]Km4#14:^^rSj±-re, 

30 [0 0 8 5] :^\Z. V m^m^(r>^^%(K>^\Z^^'^ ^ 
IIJS^2(C'DliT, 09, 0 1 0 «:#MbTlftH.g-r'5o 

ITl^SiO, i^3a<h3 bCDTcoV?^^ S i S 
S4CD^SS^^6^^-eJ^^RbTti/t;:>^ I^Sfi^JJ 2 

[ 0 0 8 6 ] cntinisfi^ij 1 tci3tj-'5 0 1 (D) tc^-r 
xg-e, ^ ui^2 2 a(r>n^ — y'h'^^^U(r>^^\zm^'^ 

ii5g0*j 1 t.\%m.u^wif^^'L-\zi^nmm(DW^^i.m^ 

iSi^-r*. 09, 0 1 0 JC^LT(.^;^<£l>gP$^<OXg«, 
40 H^^J 1 <h[^^T-^'5, 

[ 0 0 8 7 ] ^r, ^«tc4-^ Kl/vX h^r^^mb, SfiS^ 
^S^-r-SXgHHJfi^ 1 <!:l^<$-r*S. AcfcL, 3j;h 
VX^ 2 2 <D/1^— >J^0 9 (A) (D^o\Zt^^. ^SS 

— >Ji09 (B) (r>2^o\Zf^^. 
[ 0 0 8 8 ] 09 (B) (D^oUV^2 at'^^^^tXtz 
S i mWi 1 a t S i O, H 3 b J^^^d tl/^^CD S i ^ 
«lb^8A0^:b-ti-^ (09 (O). Si 1 b S: 
Wl^chXy 5^>i^T^^UAc t)<O;:i^0 9 (D) Tf^^-S. 
50 [0089] 010 (A) \%Z,(om^<r>m^mX^^. 
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\^ SiAB^^ti. 0*fc¥5^cOS iO, ]^3a<i:3bS: 

^^•r-s. c(oj:mmT^<omwLmmm^^i 0 (b) 

(0 0 9 0 J ^^(cs 10 (c) ^zfR-rmFizB^xm 
m-r^L. mmmix-i^^Lrzms (a) *c^-rs^<h 

(0 0 9 1 1 (O^^/^^HIfS^^J 1 JC^LTSfcH^ 

tir:L(0\X. nmmKOmZ (F) {C:^-r>^U 3> l 

[ 0 0 9 2] SIO (C) \Z7r^\yrcVm(09tm 

T ± fc « ti: -5 3t ^ a ^ i& tfc 1^ 14 fS] ± r -5 ^ :^ t> 
[ 0 0 9 3 ] :;i>:fc, Vit es^o^Mtc^ y v u 

^5^(7) I C SrJ^fifcf^mS^y 3$:S1 1-^14 

i3i^T^i^tc^5&$nfcBi5o^^-&6n:rcs i mm, i b 

(D-B&^^b. Z.<K>^^\Z^J C%h^m 
[ 0 0 9 4 ] ^^{c, *ll;^0^jirti. \C±.\zm.\^%^ 

sea (mi*:6<ltC(^3^ hy-f K) «r:7 U 

>x-r yif't^tzl^(0'^>ir^ >ifnv K 5 bSrfeJ^fiK 

[ 0 0 9 5] C d-eti^M^iJ 1 *5<fct;^JS0ii 2 <h 

S /cJ: S 53^ * 4" 'L- 1 C * ^ fiS O 53 it X g Sr ift ^ -r ^ . 
El 1 1 1 4 tC^LTl/^T^cl^SiS^i'COX^gH. IIM^iJ 1 

fej:t;iii£0ij2 Lmmx^^. 

[ 0 0 9 6 ] 1 1 (A) fi, 1 {*i3ttS® 2 

(D) <h(^^TS>0, V?^2af^^S i Sfe 1 aCD±tw 
S iO, M3b#€S i mWL 1 b ^ftS 0 ^^^itfe ©"C 

fl6o^t)-t*';/^s i mm^m-^ti^m l O ^ mtc 
/i^^ifws-rs (0 1 1 (B) ) . 

[0097] :;j55:ic, S xMl h^^^^tc^kZ. C P - 8 
<i:P^tin<bXy ^>^«! (H F : HNO, :CH, CO 
OH: I, = lml :5ml :2ml :9. 6mg) * 
S i ?:^^X'y5'>^T:^TI^^^n'2)HiJtCX«y ^ 
>i^^<f J^ofcS i ia 1 ba)iP$Ji3 II mX 

c:ni^n(illllS0»J 1 J3*3tt^0 1 (A) ;5^6®2 

(G) ^-eoxstiei^-r^)^. -eo)^mt#bn;rcS« 

;)^®l 1 (C) -C*^. co^^S/><^m^^Slsll^fflS 

S 4 <h /j: ^ . 

[0098] mi 2 (A) @1 1 (C) ^m^ii^^ 

M.rzh<oT$>^. :k(r>xmT\t. MO ^i:>-tt ^tis mm 
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itt^tifcs i 1 bcD^-^ I c^m^-r^^^ 

^^•rs O 1 2 (B) ) • 
[0 0 9 9 ] mn(OS i - I Ccr):/Dir;^^d&^ bT I 
C 6 b ^J^figrs (S12 (C) ) . ^(CIC6b± 

\z. mmmi tmm(Dj:mTmm:^^)U5ht:^>y'^ 

y^n y H 5 d^J^fi^-r-S (S12 (D) ) . ^LT$ 
«bJCJt^hlx>?Xh2 1 SrM^-r^ (S 1 2 (D) ) . 
[0100] I CSS 53-5: 4^ h U-v^T. h 2 1 T^^bTV 

10 jg2 a ^feSai^-ar-SSB^^G^S i Nil 3 c <i:S i O, WiZ 
a , 3 bSrl^5fe-r-5 (012 (E)).3j>hPs;xh^ 

^^bT0i3 (A) ^c^-r^ii75>^^j5X-r§. ccr, 

013 (B) 013 (A) ^m7is\^tz^(D:^t^t^h 

[0101] 7^^, 014 iC^-Tcfc^ tC. ^^^gSS 6 ffi 
©4^ >XW' >^/X^/ H€: S i O, ±«CJ^fi£L. -e<D^:3& 

(0 1 4T«:&^) fcS i - I C^gSS-r^ckp;5:<^ii 
ibX^il^i. 0 1 4 T?«/1iy KTbI^^ 

^5 c T^jggbTliS. 0 1 4T5tl^^SPiB6 S:3j^> 
20 >^-r^yci60/^^;/ 5 e J^^^gPS 6 <fc I C 6 

h^^m-t^tL^o^n-jY. 5 f ti^gPlH!?S^/t 

[0102] 3 JC*5liT«, S i - I C .6 b 5:^ 

ia<bbfc(DT/h^{b/>^^^(c:;5:'5. S i - I C^rMf^T 

yD-fe;;^:;5^^afc:/j:^^mt>*S. S i O, ±{c:j^^b 
;t S O I Slji<^ I ^^§S7!>«/h$l^0DT. iSSi^fft 

30 C 6 b JciiE^Tl^ >5^^ ViZ-T'Sii^tCJi, ffiHtCfc^^ 

[0 10 3] T{8!IS«1 a fcfiVrtiraXfclSL;^ S i ^ 
^^b. ±«i|^tg 1 bfC(^ I QXzmmUS i S^^^^ 

[0104] U^. 013 fC^l^T, ±ffl'JS^S 1 b \Z 
(1 1 0) iiOS i ^fe^jsg^-r^*!:, S;^i4x^>5^> 
^7?Sil(c:^OS[oAcX'y^>^7^^pJ^TfeSCi:, ± 

40 «iJS« 1 b \Z^(D^m^Uf^. TzhT^S^G A %^ \ n 

[0 10 5] '^\Z. *^§«©^ig0»J4 tc<t^w«ii^5^^ 
b/t^^2g^?SOi3!ii:^Sfe^0 1 5-01 6^ 

#B3bTift0j-r^. ^r. 02 (G) tc^-rs^s4$^ 

mWi 1 ihl^m<^:^^Tf^®irs. dCT-, S i O, M3 
a OiP^ {^ 300nm. SiO, J^3b <DJ1 $ 3 /x 
m. V?» 2 a corBlPt^ilsJi 1 4 4 . 6/iml?*>^. 
50 [0 10 6] Vfll 2 a ^ H@ 1 2 5 /i mC0^:7 T 
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^ n^\tii>^tJt. ^« 1 a co^®*^^^it3fe:7 7 < A 
Ott^'C^cOiSSlie Min"e&«». i/^i^. 012 (G) -cli 

10107] *(C, 02 (G) lC^-rS«4 IC 2 ®<D# 
m^6^f'tim4 1. 4 2^^^^-^ (01 5 (A) ) . 
iti5^T**l6f{cli2i?U • U h (PMM 

A) ^fi^fflb, a:flflCliXtr>=3-5^-f >iJ^^ffiffib 

W«S5^^:t*^4 1 > 4 2<^;p^«M:^<ht> 2 Mm 
"C^-S. 4 2 U'^Vv?;!/ • U h$:aSlin 

CO 1 0 8] ^MICS i O, c ^J^^L. 4^ h U y 

/\^->tm¥kOJ^:$^ — >\zfs,^<ko\z)mJL'r^ (01 
5(B)).SiO, J^3c ^'^7s^\zi.xmm':f^x 

Ttmiak^^j^^'r^ (0 15 (c) ) • ^mm^^^n 

4 2Ji^^?^K<DnTT&§o 

[0109]:;^ tc. SiO, ]^3c ±m 

V^, 6 /i m<Z>±ii!l^ ^ ty ^ (0 15 

(D) ) . 

[01 10] 'A^z. ^m\z s i o, ms d ^m^i^. 

h*)V^^y^\ZX0SiOt i^3d<£:016 (A) (D 

^\^xm^^(r>m^^m^t^hPk\z. s i o, m'zh 

^Sm^-fr'S (016(B)). 

C0111]^^tC, SiO, M3d Ay 
^7- K^^T S i M 3 b ^^^bXVp 2 a *® 

tti^-tt-s (01 6 (c) ) . ^^L(DjLmxymn^<Dm 
^±.\z^mm^^mwimim^^ti^. 

CO 1 1 2] ±fB(7)Xe-r^2^t^gS^f^^-r^(i:. 

f-^mt^^^m^-t^mz. mwL4<D±,m\^w-m,x^^ 
tz^sb. ^-\zmm%^'f'^n^m^'t^cti)^x^^. 
^ en, vm\^. s i Oi mxmt:>t\x\.^^ti^. vm 
\zmmm^'F^iu^^xoii<tsciihu^^. 
c 0 1 13] ^mmm\zii\,^x\t. vm^m^LTzs \ 
Ste±c, s i O: m^^-r^mcDS \ g^^s i Or 
^x^o^i:>-^xi^mLnLmwL^mmLrz^^. s \ \zm 
e> 'rm(D:^mxi¥mtstirzmm<Dm^^mm'r^ cth 
'ojmxs^^. 

c 0 1 1 4 ] ^nmm(DfBmhLx. 017 (a) 
Tcfc^ic. ^^fit?s*j^j«-r^s^4 (Ds i o, ±\zyt 

i^A-y K 5 a'^i2i^A3'-> 5 b ^J^fi£LT^3€r, 01 

7 (b) , 017 (c) iz^r<^o\z. 'M^mAtm^ 
<Dyymxc(DmwL4<D±\zmmm^'i^m^n^m^'r^ 
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CO 1 1 5] c<D^oU^m't^^i^^mWL\z. iSiacoA 

■rn « 5t ^ jfi^ K # # ^ >^ :i. - ; u * ^ fiS T s c <h pi t 

CO 1 1 6] tzfcl^. il<D^&tf3fc^ffi^8Sf=t#^>?iL- 
;U^f^i3t- ^il^lCfl. ^?g^gSJ^J5^^(CVit±<0S iO 
, ms b^JLy^>^'r^f^\Z. 3j^>^^ >i?^Au/ H 5 

a :fea:t;iB|gA5'-> 5 b<DT<OS i O, 3 b^^S 

-r ^f^^^T^^^^-S. "^(Dtzib. 01 7 (B) tC^f<J:otC 

10 t;i/5 T^-'^v'U 3 >^itmm(o^mm4 5^m^Lx$> 

C 0 1 1 7 ] ^^6^{Cli, S iO, M3bCD±tC^CV 
D"eS i SIblK ( 1 0 0 nm) ^M^V. 0 17 (B) 

s i ^^bm^^sfe-r-s- 

CO 1 1 8] CCDS i mitm(0±\Z:^>y'^ >^A-/ H 
5 a ■^ffi^A5^-> 5 b <&?^^UT^niiX-r^ 0 
17 (C) C0X@-C3j^>5^^ >^A'> H 5 a^ffi^A^^ 

-> 5 b<DTos i o, m^^m-r ^ c ttfixt 
20 c 0 1 1 9 ] ^tc, ^^mo)^mm 5 (c<^^ s i o, ^ 

i£^L;&7t^i$2&coi&iS;&i£$0 1 8, 019$#ML 
TUi^-r-S. i-r, 02 (G) {c:^-rS«4 1 
tmi^(D:^mXf^^'t^o S i O: M3aCDjP 

^HO. Sum. S i O, mSY><Dmt^\^2. Turn. 
VP 2 aOFB^DOijBH 1 3 2 MmT^So vm2a\Z^ 
^ «y 1 2 5 Mm(D^:7 A^ti4e)i^tf (h, ^« 1 
a <0^®}f&^6^^5t7 z-f A©cfi.L-<Oi«$« 1 5 timX 
tb^. 02 (G) T«^«4<D3g;5i65g*-rVp 

30 J:l>. 

C0120] 02 (G) \Z7h'tm^4 \z2m<r>s 

\Ox M41a<!:42a StJ^^T (018 (A) ) . 

s i o, (r>m^\z\%7.nv ^m^^mx^. T^nv^x^fz 
t)CO^;^^x{b-r '5;t66tz 1 0 0 0 t:-ci??iias-r^o s 

i O, M4la. 4 2 acc>iil$tiiag;^i:t)8 /xmTd5 
4 2 a (c:«G e ^SSllDLTJa^Jf^*iS5< LTl^^S, 

[0121] ^®tc4^ U S i 1^ 3 c ^JI^fiKL. 3}^ h U y 

^zfv H\z^^it-^i% \ms c <Dn^-zy^%wik^<J:> 
n9-> t.^^<nn^-i/\zu^^o\zJ^'X.'^^ (0i 

40 8 (B) ) • 4^ US \mS c^'^7.^\Z\^X')y O't^ 
y • > f-A • Xy f^>^ (R I E) ^^rffll^T, 
SiO, 1^42a$:Xy^>^U, S ^Jkit^li^n^^^ 
-r-S (018 (O) . SiO: 1^42a VXit^Wi'^Q^ 

C0122];i)5:(C. 4?'JSill3c SrK^^Lfc^, ±iBfJ 
<r>^ "7 V H^chLTS i O: ^T — /n'-^^^ ^ >y H 4 3 a ^ 
f^J5£-re. 3 T 4 2 a 0±(Z)5}- — A— ^ 5 -y H 4 3 a <0 
H 1 1 M zi T<0±g5^^1»Jd: 19MmT^^ (0 
1 9 (A) ) . 

SO CO 1 2 3] ^®C;I^U S iM3 d^J^fiJtL, itr- 
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hUV^^:7^lCcl;04^USiJ^3d^S19 (B) (D 

-A • :x,v^>^ (R I E) ^S:ffll^TS§a«:J^J«f 

C(Z>i:^, S iO, ]^3b'bXu/5'>i?'L, S 
«*Stfi$-fr-5 (HI 9 (C) ) • JU±<DXg-eViS# 

[0 12 4] ±fB(7)Xg-eS i o, %mwL^^^^^^ 

(0 12 5] taiBllfifi^^-rtt, V^^SoTV^fc^^ 

^ )^ SB o ^ ® ^ CO s It ® t L T J ffi -5 :^ T ^ ^ o 

[0126] 6 tCOl/^T. 020 ^#MbTlft^ 

r-S. S i O, MS, V^2 a *{iA;^>U n>S:te 1 

P±(os i o, MSfi^coxg-cbi^^L^^ci^. A>:/ 

6 1 a ^i^ffl UT^>5'>< 5 ±{C7f: N^^rt 

(PD) 6 a 'J y y^^iy y3j^>'r>< >^^-rs. 
3}^ hy-f K 6 a 3t®i|X® *iK 6 2 a , 6 3 a 

i5j;a^lx>X6 4 a ^^-r^o mS6 3 at^m^9<-\' 
8 1a (CcfcoTIESIS 2 a JcH^i^T^, A K 5 (Oilg 
JieOMin, 7fe7 T'-f A-7 <Z)ttil« 1 2 5 Mm, VP2 
a C0^±gP(OP|ai[iSi^ 1 2 1 //m, S i O, M3<QiP^ 
JiSam, U>X6 4 aCDitStiS 0 MniT*>S. 
[0127] *I^IS^J-CJ^, 7t<>5^^ H 5 

[0128] :^\Z. IIM0»J 7fd)l^T02 lS:#fiaLT 

tt-^Tfe^^^^^T-OS iOi ]^30±{CSil^lbtS 
i O: M 3 e ^IS® brio's. llliS0*J 1 (D ftS 0 ^ *3 Ac 
S i ^WIi-r^X^JCi3l>T, ^MCDJP$^TP^b;t 
^©^^^{b-r^ c chtCctoT. S ij^i bisctc/ 
S i ii[ 3 e & f^j^t* -5. S i Or M3 e ±(C«, % 

mm 6 <!:i^ii<7):^^-e:^ v^^^-y % ^ ^m.m-t^. 

[0 12 9] 1. 5 5 M m(Oi^gtrtlS i tiilH^-C^^ 
^«C>, >tJiS i 1^ 1 b S:igia-r*. S i O, M 3 
JiO. 2 4 Mm. S i M 1 b<7)iP^Ji 1 0 M m, SiO 
I 1113 e C0iP$ti3 MmT^-g). CCDi®^, S i O, IK 

^'£>^<1: LAcCl^Ji^(C«. S i O: M 3 ^^B§LT t>f5i 
^3t©ti/j:C^. $e>(C, SiO, 113 e(^)iP$ t>SltBI5 
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fciST $ -tt ^ C ^ At pj tfe >^ ^ . 
[0 13 0] *lliS^r«, iPir^S iMl bOfci&k:, 
VSI2 a<D±(Z)M(0««W^ar**;^^<:^S^^*«$^ 

S i MSAlCct-SSItoiii^td:, S i O, JK 
3 -S i M 1 bO^HigfCct-SSStS&lhtC^^mtCckoTia 

[0131] ^^{b-cj^^-r^s i O, Mttja^^;^^^ 

10 1. 5 5 MmOTtfCMfSSItBJ^liKD^te?!), S i O, 
3(OiP$Sr 2 56nmtbfeo 
[0 1 3 2] ^tC, ||5S^J8 iCOV^T, S2 2 

fi:<DP D 6 a cOf^O tC, "^xyM^^tDPOr K 6 c S: 

[0 13 3] SiO, m^t(^^^t:.^^mnti^vm\:ix 

20 Oi^trCl<h/^^fcJ:< 7^0. ^BfcVM2 a ^Wr^S^^ 
P DTU-^ $:Wr-5Sfi6 c ftS 0 ^ it C <h pJ 

[0 13 4] 9 ^c'^^rir, S2 3^#^L 

[0135] d i:bT:^^X^^<§effir-5<!: 

JS^J-CH, P DT U-r 6 c <J:^^^[erei 6 d co^iC@^*:>-d: 

[0136] 'A\z. m^^i 1 0 \z^^^^m^m^^m 
2 4tc^-r. ^mmm(o^m\tm2 4 (a) (c^i^t, 
SiO, JK 3 o^ffitc;}^ h ui^;^ h^mmLtc^^ ^ u 

[0137] Si Ste la, SiO, 1^3, vm2 afi> 

40 7.\fiyzi—'r^ >yTS iO: ii[3(0±tC/^hUv 

Xh$:^^fe. 024 (B) fC^-Tcfc-pfC, V 

^2 aOi«§50€!:®tcS^$i*-T, SiO, l^3±tC:^ 
h'JV^^7-<tC<i:ORJ^(0^xXh/15'->l 9 b$: 

[0 138];j>:(C. 2 00*0(3^101^^, Uv?Xh€:^gi 
^•l3:^®5i;tliC<i: 0 k>X9 a ^J^fi^r^ (0 2 4 

(C) ) . U>XcOit@«yS:«h Aff 2 5 0 um-Cfe-S. 
;^<£i3, U'>XJ^fiEli':7X/\^{iTfT^ C(i:7J>^pJ^T«» 

50 [0139] '^\Z. 024 (A) \Z^^^o\Z. Vm2 
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X9a(Om:^ (H2 4 (A) -CUT:^) fC3t^fflS 6 a 

^^®^?^^S-C@^f -So ll;^0»J 6 co<i: "^ic:. S i o, 

[0140] 11^2 5 0 xzm(OV-f^D 

U>X9 a$^ffl'r'&C<!:{CJ:D, 7 7 AilKDSte ^: 

T S I* ^ n -5 ^ © ^ $fi > X <0 7t tt S 1ft 6<J - f 

[0141] ;^i3. II CD <i: "5 JC, /i^ h U V ^ ^ 7 

C i:3&^pTilJC7a:-:>/S:(OJA. VSI2a^SiO, ]K3-ca 

[0 14 21 ^tC, mS^J IIJC'^I.^T, 025 
bTSi^gf-S. *^li^<Di|#giH, 02 5 (A) {ZTFi-r 
^oiZ. S i O: M30^DiJCS i (DJiy^y^^^m 

mfi0i|7 tWim<D:^fk'V. S i Sfi^ la. S i o, m 

3, S i M 1 b:feJ:OJV?g 2 a 

-5. 'A\Z. 02 5 (B) JC^-TJc^^C, S i Ml b±(Z> 
V3I2 a^gP(cffl^-r^fic®fcStRX'y^>i/tCci; 0 >^ 

it 1 3 d^m^t^o 
[0143]:;^5:JC, HF:HNO, :CH, COOHX>« 
1:2: l<DX.^y^>^m^mmVXX.^y'^>^V. U 

m< :Ly^>^tstii>fttb. 02 5 (C) (c^-r.i;3?^t 
U >X9 b ^J^fi^-re C i:;^^ pJtg(h;^j:^o 
[01441 *l|jliS0«JfC<t •pT'b. IIM««J 1 0 iiSt^R 

s i 1 b(D^®(C7^ h u>?7. h^^mLx u>x^m 

[01451 '^{Z, 1 2 tc:Ol^T0 2 6 Sr#P, L 

x^mr^. :^^mm(Dwm\t. is^xmi&i i atc/^ 

y K 5 <i:ia^/'^:$'-> 8 2a ^J^fiSL, /\' > 7" 6 1 a ^ 
<^fflL-T/^y K StCPD 6 a *3i^>T''f >^Ufe^. P 
Di^^iS'pTsmWLl 1 a^ :7 7-1'A@3£ffim«JCftS0^ 

[01461 026 (A) «PD6aS:4^>x^>^r 
-SX^. 02 6 (B) \t9 D{^^:^^XS« 7 1 a ^Bi 
00tj--&Xg, 02 6 (C) Hy'z-r/X'? ^^Ofrftt^c 

[0147] Si la. SiO: M3. V^2a;6^ 
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[01481 *llliS0ytCi5UTJi, ^zfT^m, 71a tl^W. 
ilS«tVjt2 aSrS^S i O, IS 3 <oa3^««cOffl^ 

-SCOT. ^a^^^-fr^^^Stc;^^. ^/z. yj^xS«7 
1 a«, SI^»^3gia-rscoT^^IIS!<kS^Sq(Z)^ffi 

10 [01491 ^>:i:. i5 ^ 7s ^\zm%mmi't ^ L . S i o 

P D 6 a U >;/ y^^y yjJ^ >T^^ >^UT^ C 
<Dili^«P D 6 a Sr:7 U y y3|?>^-< >^>^-r'5lggi 

20 [ 0 1 5 0 1 ^(C, ^Sfi^J 1 3\zr:>l^X. 0 2 7 

Ts^WL 7 2a ^{§effl-r^ ;i <hT^^^« 

[01511 :^^y.^WL7 2 a(OVm2 a^g&lCffi^T 
-S^gJC, :=f>^lfe^-Cie5Ja^^^«9 c ^rJ^^f 
^. ii5J®^^®^9 c J^I/>Xo^fiJ^^-r. :^ 
^X^&7 2a(C, ^mmi 2 ^^i^(D:^mX. PD6 
a €:;J^ >5^-< >^-rS, i*:JC, PDf*#^^XS«7 2 

a T-f A-s^^S^ 1 aicllii^iji 2 «hl^^co:;^ji 

30 "CBAO^tJiir-r^. 

[01521 U>X9 c <DmtS\t. PD6aCDfi&14^^ 
62a<i:U>X9c Ci; 3^,-^(3^^ ^Sc-TS «t P "T 
;^i5. P D 6 a ttS»J(DS<StC3j<>7^^ >5^b>S:=bO 

[01531 4^IIJfi««l»c:j:^<i:, :^7XS^7 2 a ;5^S 

i o, (om^tiy>X9 c ^zjz^mytmmo^j}^^ 
mmx\tmi^(DPD 6 a^mmi^tzf)^. c/xa^i^cdpd 

40 i:'5'XAt^(^U>XM#S«^^^ UT^jctl^o 

[0 1 5 4 1 ;k^z. mmm i 4{zz>\^^Xs 028 
UTSft^-r-s. I^iig0«i6-i^jsfi«j 1 3 -CJiVj^^rWr-S 

S i S^tC S i O, ^^f^^^LAcftiicO S i S^^BA 0^ 
J^, S i O, l^^f^^L/tftUOS i S«(Df^O (CA-r U 

[01551 , H-ffit3T i / A u ^mmi^fz/^-f u 

^X^^XCOT i / A u ^lK?3gU;t® <hJiS^*<0®€: V 
50 ^^Wr^ S i mWi l a fCiao^t^-ttS. MK>^t>it 
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4 0 OX:\zmmLtz^. 5 0 0 VCDmjE^QllHbT 

CO 1 5 61 ^<D^. mmi^fcT i / P t «r 

Uy^7.ii^7.7 3 a (0±\zmmm6 <h 1^ « <0 ^fe tf P 
D 6 a ^2|^>x^ >;2^T^. 

[0 15 7] li5D^t>"t3:cD^, ftS 0 U / W 

1 0 0 amJJ4TtC^<©Hi-r'5^:. J: 

[0158] 0^t>-frS:^/^X 73a -f ^ > 35 Ife 

[0159] ^mm 6 - ^sfi^j i4-t?ti. vm2 a com 20 
^mx^vfzf)^. m^\z\tm29 (a) tc^'r<j;'5{c, 

(A) 04^(0^ = 54. 7i[, 0 = 9. 7^Tfe^o C 

(Dm^^miE'r^tzib\z\t. 029 (B) <0J:'9tc3fe:7 
[0 1601 C(D:^^JcJ:0, Slt^tlfe^fe tf- a 8 O 

fz. P D\zm.^7l^^tXX\^^^U>XizM't^X^Mmf)^ 30 

[0161] '^\z. nmm 1 5 jcoi^t, is 3 0-03 
A CD 16 ^ ^ it tc *r ^ c i & i# m <i: -r s . 

(0 16 21 0 3 0 ^^HgLT*:^^^^*!^^^^ 

^S^cD©ii:5rS$iftB^-r^e fe;fe<D©;:>^ (10 40 

0) ®Td&^<>=f y h 1 ;?J>^6, ,'^C$IF-e?K-r<i;'9tc^ 

3a[T'$>'5. (100) m^m-t ^m^tim(Ds i 

\ a\Z\tvm2 ( 1 0 0) 1 0 . 3 

LAc:fe<HiJC0 S i ^« 1 c JCtiJ|l$ 1 u m(DmitWi 
3 f Srf^fiJcf 

[ 0 1 6 3 1 S i S% 1 aa)V^«:Wr^®i:S 

i 1 CCDS i O, J^3 f$:W-rs®^fli50^t5-t*: 
S . BA 0^t)it>^^, S i S% 1 c ^£ 5 0 m(r>m^^ 50 
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Xmm^^ 03 1 (A) ) . ll®±fC^fb]P3 a S:?^ 

€:fflliTS i S« 1 c <D-SBS:Xy^>y-rS 03 1 
(B) ) • CCDX@J'<t 0 4 5^<DSI*ffi2 z ^"^^^^ 

-6. C<D^(DVX^(DyX^->&S 3 1 (C) tC^-T. 

CC:T3 a^-^X^* 3wH^-C^'2)o 
[0164] ;^CtC. V|^2a±<DSiO, i^3f^X*y 

^>y-rs. CKD^l^B^fcS i 0,1^3 a t>l^^$tl'5 
(S31 (D) ) o ;^JC. il$6 /zm(Dg!fb]^3 b 

V>/tS ig«l b^ftSO^^D-tt^ (03 1 (A) ) . ^ 

fC, S i S« 1 b ^^5fe-r-6 (@ 3 2 (B) ) . 

[0 16 5] 7-r/N*^«fi6iZitrB5»c:77<y\*cr) V — 

X 7 a d^S i S« 1 c /»i6?Bltb^fcai), Vj82a5tSS;5i 
6 2 5 0 0 /zmOfiCMck 0;&<l!lCD855>(DS i O, 3 h 
^l^^-r^« CKDS i O, M3 hCD^^H, 

K 5 SrJ^fiJc^ff UDXfflCD^Xi^ JCtty^X^C V 

[0 1 6 6] l^tiT. ^JSM6 i:l^«(D:3^&lCJ:0, P 
D 6 a ^Sffi±tC3j^ >-r >^T-5>- PD6a^;J<>^ 

3 3 JC^t", 

[0 16 7] i^^m.m\z^^t.. '^i^mm.\zK^^n^ 

<DX. PD 6 a<Di^$?&t^^LLTt)3tttCD-rn<&B]^lhf 

^;i<!:/>*'??#s. :k\z. vm(D^mz^m.w^i^^%m-^ 

^z.ii\zX'oX. vr^(D^M^¥S{b-r^m 2 (D^l^tc 
Ol^TiSi^g-T'S. Iliifi^J 1 6 (COViT0 3 4 

<7> ( 1 0 0) ®s i mwL 1 a ^i^mt^. 

[0 16 8] ^'r^.mit\z^r^mwL\ a<Dm^ \ um(D 

-7">f>^b. n^hij'j^^y^xuz^7.h\z^^j^^ 

<D^o^z\^xmfS(.^tif:i^n^(Dmitm^vm^m^'r 
^^(D^x^izmm-r^. 

[0169] ^.(Dmu<D^\t I 3 9 urn. g$H6 mm 

%) <DKOHi\^mmXS i 1 ^X-y ^>^/LT, m 
34 (A) \Z^'r^oti.vm2a^1^^^^. CCX. 

[0 17 0] :iK.\z. '^(Dr.mx^mwkti.xmm't^rz 
tb. mmitxmts i^mtDs io,ii3 ^m^-r^. u 

0 3 4 tCtlg^CD — ggCD^^S^ LTi^^-S. mf^iZ 
^X/\mi<L<DjBX^nUo. 133 4 (B) tC^SIJK 

s i Oi me z^m^-r^xm^mj Lfcm^^^-r. 
[0 1 7 1 1 ;^<c, m.mtcw Dm^^mLx^*j 

u > 1 0 *ii«-rs (0 3 4 (C) ) . s i o, 
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c<K>m> mitm 3 ^21^ u u ^ > 1 0 osv^^-e. it 

«W^atCWS^f?±$'&Sc:<!:;&«"C^S (03 5 
(A) ) . 

[0 17 2] W«K^^«»4 1 . 4 2, 4 3^ 

/^"^Jl ' ^ h (PMMA) ^mmi^. 7.hf> 

- > CO ^ ( i ^ ^ X ^ J c ^ -5 X *y ^ > ^ ^ ise ^ 

-r-S (0 3 5 (B) ) . 

CO 1 7 3] '^\z. mmzf^x-^jiy'^y^-vvm 2 a 
<D±<Dm^^i^n4 1 . 4 2, 4 3^f^^'r^^zmm 

-SOT, HFtHNO, tCHj C O O H 1 : 2 : 1 

hx^y 5^>^LT^^-rs (03 5 (c) ) o m^iizy 

3t:7 T-f A 7 <&««e)jit^, X;J?^>/5^0^^^-C®^-r 

[0 17 4] ^mmm^z^\^^x\:i. vm^^^j 

[0 17 5] ^e>tC, Vm2 a<D^m<Dmf>^^tb\Zi^-D 

tTi^T^-S. ?a:*5. «IS1^3<h3j?iJ'>U3>l 0«, 1 
0 0 0 'CJ^iOiiJtatCB&ASO-e, S i O, ^?S8S^O 
$4ji:?'Dirx4', i^iaco^^a31:0«ff /ci:t)n^7t^jgtK^ 

[ 0 1 7 6 ] 17(COlr>T, 036, 37 

^^^ffi bTiftB^f ^. :^mmmiit. mmm i e cd0 3 5 
(c) <o^m^^(om:^\z^ (b\zx,yzyA$^m(07t^hy 

[0177] 03 6 (A) 1 6 (00 3 5 

(A) {z^'rmwitmm<Dh<DXi^^. 

C \ (Dm 3 (B) j<>^607 (A) ^T(OX^<h 

[0 1 7 8] ^IC. ^^iS?^^4 1 , 4 2, 4 3 COX tf 
>=l-T--< >i?^tffi£^:/^X-7fCj:^zir/^5'->4 2 
(0X«v^>:5?^T^ai&?S^JPfi£-r* (03 6 (C) ) . 

mf&^(Dt^mm^tm^\zvm2 a(D±(Dytm^^^^m 

(0 3 6 (D) ) . 

[0 17 9] "^yz. vsi4'co45u>-U3>io^':;7Xu/ 
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hX>y ^>iyt?[^^"r^ (03 7 (A) ) o X-/5"^> 
hICjiHF <i:HNO, lirCH, C O O H (Oil^Jg^ (|g^ 
tfc 1 : 2 : 1 ) €:^^-rS. ^^ClC. 4^ >5^>f >^n v H 
5 tC3^ hi5^-r H 6 a V^y-r-S (0 3 7 

(B) ) • 

( 0 1 8 0 ] A- AfC»oT^S€:^^-r^ (0 

37 (C) ) . 2f:.\Z. vmz a \Z^V y ^ n 7 

X3j?:^^'>^S^^"eS^f * (03 7 (D) ) . ^ 

10 a L^^^^-t^Zittl^X^^. 

[0 18 1] ^^mm\z^r^. %yy^n^%mWi^ii 
^ti^x^^. ^ft. ytm^^izm^umm^ntzi^. ^ 

[0 18 2] m:^m \ 8^0 3 8fc:^r. i^^mm\%m 

CO183] 038*coil<hll atl-fe^^ 

1 2 «ir ^5 ^gfePBltC^^n/t^JH^J^, 2 a 

« t A If R <z)iS^-f-\'^:>F;^u/r$' \zmm 

[0 184] Vti2 aS:#'J'>'J=J>T««)i^^ 

> 5 h ^m^Lfz'ik. HFchHNO, <*:CH, COOH 
(DM^m m^it 1:2:1) $:^fflbTP2 aco4><0 

[0 1 8 5] ^LT, 4^h^-r:t-H 6 a^:!^>'T^ > 
^{y. P 2 a (c:7 7-f A7 *«d6iitf. 
1 1 (Dm^ t^m/^l^-> 5 CO«|>S^^tC^i^ 2 0 0 /X mtC 
C(0^e©iB«l<04#14-f > tf-y>Xll 5 0 Q 

40 [0186] J^±C0ct ^ tC, *l^]5S0ini, V^COJ^^(C 

leH^r^Nrli-f >tr-3^>X7&^50Qcov-f^a;;hU.y 
[0187] :5^lli6fi0iJ{Ci5l>Tld:. mWLiZS i ^l^ffl L 

\ZL. m\Z^m^\ttf>ji^AjX. 12^^ 5 0 QcO^-f D 
50 ;^ h U y y^-f VfT^CltlCi: 0, 10GHz|^A±<0 
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10 18 8] &.±mmmiz^^x^m^^mmvr:it)^. 

[0189] 

[0 19 0] mi^iZ. >^/^^y \^\zyt^^^^ 

y u y:/^ y^^>y'^ > ^-T ^ ti^ z>mmys,:^m\z^ 
<n9tmm(omm.^^±.^'^^^^ffimm\zis,^. 

CO 1 9 1] ^CDi^m. 7t^geo°aCD^$ft^*D-ti-tC, 

[0192] Ld^fe. I C:/n-lrXi:l^1ll(0I@T'^x 

[0 19 3] ^t:L. 'i^^(Dmmmt^^m\^rc^mm:fs 

[0 194] ^fc. Hifi^sJ 1 CDcfc-^tC, yt^U&iti^^y 
7^ :7 7 < /N* <h ^^gPcS^® (h co^^ ^ M < -e # ^ ^ 

[0 19 5] ^ft. mmm2(o^o\z. %yr^n^m 
^^mm^T^mwL^^mzo^^^-^^m^^^mt 

[0196] *fc. 3cDct^(C. Affile S i O: 

[0197] ^^\Z. ^^SBiS (^^t^^^^m^^^ 

X. izxDx^x I ct<Dmn,^t^i^hy7^j^'pm't^ 
^t<D^^&^mK^^^m\zmm'r^::tf)^x^^. 

[0 1981 zti\z^o. miLj:m^<Di&u. Tt^aUiB 
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[0 19 9] ^SO/h^ifc-^^^ffilltO-f >y 

^ ^ y7.ti^f\^^ <u^zh\z^^mm.(jy^^{\Lm(r>'&,^ 

10 [0 2 0 0] #&S^^, >i5^A^y H;{>^i!feM-r-& 

[ 0 2 0 1 ] ilOl^^, ^-r^ 1 0^m<hbT> zi^>5^ 

mm\zmj&^it^c^iii^'^mizu^. "tiomm. ytm^& 

[0 2 0 2] ^JC. m2<Df^mtvx. if^yr^y^n 
^ yi/nv V^m^vtz^. 7s\^yzi-y^.{ y^xmm 

^m,\zu^. 

[ 0 2 0 3] ^(otztb. ^mf&n^m^'t^rziibrziDn^ 

30 oic/^-s. -ecoi^^. mm^t^yT"^ y^/^^^y \^<Dim 
Mm^mi^mf>^\^±v. ^mmt>^&:ttf\zrji^^^mf>^3s> 

[0 2 0 4] ^y 7 ^ /"^iiLmi^tbmvm^mm 

•r^m^<Dvm^m^^WL^^m^m^'r^zh\z^^ 

^(omm. yty7^j'^^ytmm^tyt^^^^i^<om 
^<D±izm^'r^c tf)^^^^zu^^^m^^h^o 
[ 0 2 0 5 ] /ctis, :$^^m(oyty T-i /^^mi^ibmvm 

mx^<Dx. mmmb\z7F:'t^o\z. :^^m^z^^^m 
^y 7^ /"^to^ytmmizm^-^^cthvt^^ibmt)^^ 

[ 0 2 0 6 ] ^*Sii5^^#igt?S<5:<^ffi'r^^^t^^D-tt 

T. ^mm^t^y 7^ j'^o^^t^^miz^mr^c^fi^x 

50 
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[ 0 2 0 7 ] ^fz. mmm7(o^oiz. yty r-r z'^&m 
[0 2 0 81 ^ft. mmmB(D^o\z. mi^<o9t^&^ 

[0 2 0 9] -^xA^fi^-e^it-reco-e, m^<D^m)^ 

^t^^^n^o^-c. m^im^rzo^zw^w-vrciiLm'^t) 

[0 2 101 ^fz. mmm9 <pj^o\z^^^m&^ru 
^^t(Dm\z. i^-h^yt^^Mi^\^i^^^tszt\z^ 

c 0 2 1 1 ] mmm i o ^tzummm i i (z>ct 

[0212] fx^. mmm i o ^ft\tmmm i i<d^^ 

WL(Dmm^z^ h u y ^^y ^ -vuyx^m^^^^^z. 
[0 2 13] nmm 1 2(d^o\z. ^yy^mt 

tw. S^^^ir^^S-p S i m<Dm^^-t^ ZLi)^ 
pI^T^^. ^^\z. m^mmi Z<d^o\z. z.o^ii'yTs 

[02141 1 4 OJi; p JC, 7 

[0216] ^tz. 1 SOct^tC. Tlifi^«<i:L 

T s i co2)g«iit^^ffl-rnff, si^^(Z)^ift*s«<h 

^ «6 ^ a t C -r -5 C <!: of T ^ -5 . 
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